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(54) [Title of the Invention] 
Mental Function 



Method and Apparatus for Measuring Intellectual and 



(57) [Abstract] (Corrected) 
[Purpose] 

Provide a system for evaluating intellectual and mental function 
that can diagnose/examine the subject's mental state, etc., only 
from the answers to the questions selected by the subject, thereby 
providing diagnosis support for doctors, etc., as well as a 
guideline for care and treatment. 
[Constitution] 

A system comprising a display 3 and an output device 1 1 used for 
displaying and outputting questions, etc., as well as an internal 
storage device 1 and CPU 2 used for analyzing and making 
judgment on answers. Weighted questions needed to evaluate and 
make judgment on the subject's dementia level, character disorder 
and leaning function are provided under each category, and 
answers are selected from a simplified set of common answers 
and then input using answer keys 4, answer sheet reader 5, 
microphone 7 provided as part of a voice processing device 8, 
touch panel, etc. The results obtained through judgment 
processing, as well as the answers, evaluations, statistical results 
and various data stored in an external storage device 10, are used 
to make judgment on, display and print the subject's state. 
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[What Is Claimed Is] 
[Claim 1] 

A method and apparatus for evaluating intellectual and mental function comprising a 
display and an output device for displaying and printing questions, etc., as well as devices 
for analyzing and making judgment on answer data corresponding to the questions and 
also for providing storage and calculation functions, etc.; wherein questions weighted 
under each pre-classified category are created and stored in a storage device for 
evaluating the subject's dementia level, character disorder and learning function and for 
determining a method of care and instructing guidance, direction, etc., and the subject 
sequentially specifies yes or no answers to these questions directly or indirectly through 
an observer relating to the subject, and for the above purpose said system is also equipped 
with an information medium storing computer instructions as well as an external storage 
device relating to the evaluation of the aforementioned subject. 

[Claim 2] 

A method and apparatus for evaluating intellectual and mental function according to 
Claim 1, characterized in that questions, answers, evaluations, statistical results and 
various data are stored and accumulated for a long period in a memory card, floppy disk 
or other storage device(s), and the stored/accumulated data are processed and the results 
are used as reference data for evaluation and judgment, thereby increasing the judgment 
accuracy in proportion to the number of accumulated data. 

[Claim 3] 

A method and apparatus for evaluating intellectual and mental function according to 
Claim 1 , characterized in that the stored support data regarding care and treatment are 
used to calculate the long-term change and trend of the subject's state and the calculated 
change and trend are displayed/printed to provide diagnosis support for doctors, etc., as 
well as a guideline for the subject's care. 

[Claim 4] 

A method and apparatus for evaluating intellectual and mental function according to 
Claim 1 , characterized in that answer data can be entered in a dedicated form and read by 
a built-in reader in the main unit from an external answer sheet reader, instead of 
inputting answers using a keyboard, touch panel or other means. 

[Claim 5] 

A method and apparatus for evaluating intellectual and mental function according to 
Claim 1, characterized in that a voice recognition and generation function is built in or 
can be added to present questions, etc., using voice and also to recognize answers based 
on the voice of the observer relating to the subject. 

[Detailed Explanation of the Invention] 
[0001] 

[Industrial Field of Application] 

As the population continues to age, senile dementia is becoming a social problem, brain 
disorders are frequently reported as a result of growing use of vehicles, and Alzheimer's 
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disease and other diseases are causing memory loss and drop in intellectual function, etc., 
of late. The present invention can be used in fields relating to 

diagnosis/examination of mental function, by providing guidance for 
diagnosis/examination of diseases, judgment on the effect of medication, and care of the 
subject. Alternatively, the present invention can also be used in other wide-ranging fields 
encompassing an ability test relating to general skills and character judgment and other 
diagnoses/examinations of intellectual and mental function. 

[0002] 
[Prior Art] 

Traditionally diagnosis/examination and judgment of conditions relating to dementia is 
based on questions administered by or an observation made by a psychiatrist. However, 
diagnostic results of this type of disease that affects intellectual or mental function are 
very ambiguous and vary from one doctor to another. Accordingly, problems often occur 
when, for example, evaluating the effect of medication or determining the health 
insurance points, etc., after the attending doctor has changed. Also, traditional ability tests 
based mainly on written answers require considerable time and effort in scoring, 
evaluation, storage of records, and so on. 

[0003] 

There is a worldwide move to computerize diagnoses/examinations in recent years and 
various methods are being developed, such as a question method whereby questions are 
directly posed to the subject, an observation method whereby judgment is made based on 
the result of observation of the subject made by a third person, and a game method 
whereby patterned questions are shown on a computer display and the response time and 
other data are used to make judgment on the dementia level, etc. However, the question 
method and observation method also require a lot of time because answers must be 
entered in a sheet, checked, and calculated/processed. In addition, in many cases it is 
extremely difficult under the question method to retrieve answers when the subject is 
suffering from dementia, etc., and the observation method also places a significant burden 
on the doctor as the doctor must make judgment and provide an answer alone. 
Accordingly, the traditional evaluation methods are not easy to practice and their 
complexity creates a considerable barrier that blocks the development of new evaluation 
method. 

[0004] 

[Problems to Be Solved by the Invention] 

To solve the aforementioned problems, it is necessary to establish a rational means for 
quantifying one's intellectual function. In particular, questions and answers that allow for 
proper judgment, as well as software, hardware and a system integrating both that can be 
operated with great ease, must be established so that a person without medical knowledge, 
other than a doctor, can also be involved in the diagnosis/examination process as an 
observer. 

[0005] 

[Means for Solving the Problems] 
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The present invention provides a simple method and apparatus, having questions that 
only require simple answers, and software and hardware that can be operated with great 
ease and can also be used without problem by those who hate a keyboard, wherein said 
method and apparatus can be used easily by the subject directly, and also by a medical 
specialist, nurse, attending family member or other caretaker. 

[0006] 

To be specific, the present invention provides a method and apparatus for evaluating 
intellectual and mental function comprising a display and an output device for displaying 
and printing questions, etc., as well as devices for analyzing and making judgment on 
answer data corresponding to these questions and also for providing storage and 
calculation functions, etc.; wherein questions weighted under each pre-classified category 
are created and stored in a storage device for evaluating the subject's dementia level, 
character disorder and learning function and for determining a method of care and 
instructing guidance, direction, etc., and the subject sequentially specifies yes or no 
answers to these questions directly or indirectly through an observer relating to the 
subject, and for the above purpose the system is also equipped with an information 
medium storing computer instructions as well as an external storage device relating to the 
evaluation of the aforementioned subject. 

[0007] 

In line with its purpose, the present invention provides a simple, easy-to-read system 
posing simple synonymous questions and having only a limited number of components 
including answer keys to select "Yes," "No" or "I don't know." Therefore, the 
mechanism of the present invention also allows for evaluation of intellectual and mental 
function of the patient, such as the patient's character disorder and level of dementia, by 
processing the answers obtained from a nurse, caretaker or any other person in the 
position of observing the subject who is a mentally ill patient or patient suffering from a 
similar condition. 

[0008] 

It is inevitable that the number of questions increases to improve the accuracy of answers 
to the questions. However, the present invention sets a minimum number of questions, 
such as 110 questions, that has been shown not to lower the diagnosis/examination 
accuracy of an existing mental function evaluation sheet for the senior. Also, the 
questions are organized into nine categories and the answer results are shown by a graph 
to indicate the patient's abnormal behavior and method of care. 

[0009] 

In addition to the present system where answers are input via keys, it is also effective to 
provide a system equipped with an external or built-in answer sheet reader capable of 
automatically reading the answers provided as marks on a separately prepared 
marking-type test answer sheet. Or, a system can also be configured to present questions 
and receive answers using voice by providing a built-in voice recognition and generation 
function or adding such function. 
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[0010] 
[Operation] 

The answer to each question shown on a display or provided on a marking-type test 
answer sheet is keyed into, or read through an answer sheet reader, etc., by, a processing 
unit, and the CPU (Central Processing Unit) performs the required calculations. The 
calculated results are shown in a graph format, etc., while the answers are stored in a 
storage device for easy retrieval. By accumulating the answer details and other data 
obtained from each diagnosis/examination, and also by adopting a method whereby the 
results obtained by averaging such accumulated data are used as judgment criteria for 
diagnosis/examination, accuracy can be improved as the number of 
diagnosis/examination sessions increases. 

[0011] 
[Example] 

An example of the system for evaluating intellectual and mental function as proposed by 
the present invention is explained using figures. When the power to the system is turned 
on, an internal storage device 1 comprising, among others, a ROM (Read Only Memory) 
storing a program and a RAM (Random Access Memory) that temporarily saves data 
operates, along with a processing circuit comprising a CPU 2, etc., and the program is 
loaded from the ROM of the internal storage device 1 and the content of the program is 
shown on a display 3 of CRT (Cathode-Ray Tube) or liquid crystal type. One of the 
answers displayed together with each questions is selected and specified using an answer 
key. For example, 1 10 simple questions that can be answered by anyone, such as "I can't 
tell the inside and outside of clothing," "My mind is absent all day" and "I can't 
remember the faces of my close relatives" are given as questions 14, as shown in Fig. 3. 
Then, three answers 15 of "Yes," "No" and "I don't know" are displayed for each of 
these questions, and the respondent specifies one of the three answer keys 4 to input an 
applicable answer. 

[0012] 

As a means for loading the answer data, it is possible to provide a specified answer sheet 
on which the aforementioned 110 questions and corresponding answers are printed, and 
use an answer sheet reader 5 installed externally to the system in order to read the 
answers marked by an observer. Other input methods can also be used, such as outputting 
the questions from a voice generation part 6, while allowing answers to be input using a 
microphone 7 and voice processing device 8. It goes without saying that the display 
function and answer input function can also be implemented using a keyboard, touch 
panel, etc. 

[0013] 

The input data is transmitted through an interface 9 and accumulated in a memory card, 
floppy disk or other external storage device 10, and at the same time analyzed in the CPU 
2 using the processing method preprogrammed in the external storage device. The results 
are shown on the display 3, and also transferred to a printer or other output device 1 1 to 
be output as text or a graph. In addition to a power switch 12, a reset switch 13 is also 
provided. A memory card is used as the external storage device 10, and the output device 
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1 1 , such as a printer, is connected via a connector. 
[0014] 

It is also possible, depending on the content of the program, to store/accumulate questions, 
answers, evaluations, statistical results and various data in the output device for a long 
period and use their averages, etc., as reference data for evaluation and judgment, thereby 
improving the judgment accuracy in proportion to the number of accumulated data. 
Accumulated data can also be used to create and display graphs showing how the 
subject's condition has changed over time. 

[0015] 

As an additional note on program overview, there are 110 questions as mentioned above 
and, if the subject is a home-cared senior person with dementia, a caretaker or other 
person can directly check the mental condition and abnormal behaviors of the subject and 
input answers. The answers are processed using the program stored in the internal storage 
device 1, and the CPU 2, and the processed results are tabulated under nine categories 
(excretion, eating, hygiene management, putting on clothes, intellectual function, 
emotional function, symptoms common to dementia, social/personal relationship, daily 
activity) and shown as a graph on the display 3 or output to the output device 1 1 such as a 
printer. The method of care that is appropriate for the patient can also be identified from 
these answer results and displayed or output at the same time. 

[0016] 

Take a look at Fig. 4, for example. Several predefined weighted questions are arranged 
randomly under the nine categories shown along the horizontal axis B of the graph, and 
answers to these questions are tabulated and analyzed and the obtained results are 
indicated as the degree of condition (%) on the vertical axis A. 

The degree of condition (%) A indicated by the graph has a boundary level of 70%, 
which is used as a reference. If the result exceeds the boundary value and an abnormal 
condition is suggested, an appropriate method of care identified from the corresponding 
questions is displayed. The displayed contents are associated with the names of the 
corresponding categories among the categories shown along the horizontal axis B, such 
as 1: Excretion, 2: Eating, 3: Hygiene management, 4: Putting on clothes, 5: Intellectual 
function, 6: Emotional function, 7: Symptoms common to dementia, 8: Social/personal 
relationship, and 9: Daily activity. 

[0017] 

[Effects of the Invention] 

The present invention reduces the amount of complex preliminary checks needed before a 
doctor can perform examination, assists in proper judgment on condition and treatment 
effect, and also enables proper care according to the condition. The judgment accuracy 
can be improved in proportion to the number of accumulated data, and accumulated data 
can be used to create and display graphs showing how the subject's condition has 
changed over time, which helps provide an effective guideline for determining whether or 
not the medication was effective or treatment method was appropriate. 
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[Brief Description of the Drawings] 

[Fig. 1] Block diagram showing an example of the present invention 

[Fig. 2] Oblique view showing an example of a minimum configuration conforming to 

Fig. 1 

[Fig. 3] Display example of questions and answers shown on a display 
[Fig. 4] Display example of a mental function evaluation sheet for the senior, shown on a 
display 

[Description of the Symbols] 

1 Internal storage device 

2 CPU 

3 Display 

4 Answer keys 

5 Answer sheet reader 

6 Voice generation part 

7 Microphone 

8 Voice processing device 

9 Interface 

1 0 External storage device 

1 1 Output device 

12 Power switch 

13 Reset switch 

14 Questions 

1 5 Answers 

A Degree of condition 
B Category name 



[Fig- 1] [Fig. 2] 
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[Fig. 3] 
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